ABSTRACT: The fundamental results of A. Connes which determine a complete set of isomorphism classes for most injectlve factors are discussed in detail. After some introductory remarks which lay the foundation for the subsequent discussion, an historical survey of some of the principal lines of the investigation in the classification of factors is presented, culminating in the Connes-Takesakl structure theory of type III factors. After a discussion of inJectlvity for finite factors, the main result of the paper, the uniqueness of the injectlve II 1 factor, is deduced, and the structure of II. and type III injectlve factors is then obtained as corollaries of the main result.
and o p, f tor pro, yon N gebra.
I. INTRODUCTION.
From the beginning, one of the central problems of the theory of von Neumann algebras has been their classification according to isomorphism type. The attack on the problem was initiated by the" founding fathers Murray and von Neumann ( [I], [2] , [3] , [4] ), who introduced the fundamental notion of types (I, IIi, II, and III), and who claimed early victories with the characterization of the hyperflnlte II I factor and a complete classification of the factors of type I. As the years passed, there was vigorous development of the theory, but no results appeared that were as definitive as these early advances. However, in 1973 a new era dawned with the publication of the thesis [5] of Alain Connes. Basing his work on earlier results of Tomita and Takesaki [6] , Connes initiated a program for the classification of factors that can be termed as nothing short of revolutionary. In [5] , [7] , [8] , and [9] , he obtained a classification of factors of type III and automorphisms of certain factors of type II I
and II which culminated in the remarkable work of [I0] , in which appear the first major advances beyond the classical theory in the classification of factors for the non-type I case. The purpose of these notes is to give a rather detailed discussion of the most important of these results.
We assume the reader has a familiarity with the theory of von Neumann algebras on the level of [II] , say. We recall some basic facts that play an important role in the sequel. A factor is a von Neumann algebra with a trivial center, i.e., the only elements of the algebra which commute with every element are scalar multiples of the identity. We will be concerned primarily with von Neumann algebras of finite type, and we will use the tracial characterization of this (see [12] , A factor is said to be finite if it has a trace. The trace on a finite factor is uniquely determined among the states by (i.I), and it is automatically faithful and ultraweakly continuous (Theorem 2.4.6 of [13] ). These facts will be used frequently.
We will also employ the standard representation of a finite factor N Let be the (canonical) trace on N If we take the supremum of all C*-subcross seminorms defined on A 1 8 A 2
we will obtain a C*-crossnorm v which by definition will be the lrgest C*-cross- [14] . [21] exhibited an uncountable family of II factors, and in 1970, Sakai [22] , [23] [7] and [8] , to obtain the classification of in- by (7 3) n' (7.5) Thus by (7.4) and (7.5) [u,x ]q)(y) 
UNIQUENESS OF THE INJECTIVE 111
FACTOR.
In this section, we begin the proof of the main theorem. The proof will end in Section I0. [13] , 
